Abstract Seasonal characteristics of larval dispersal ori ginating from a reef and sediment discharge from a river are presented through results of hydrodynamic and par ticle tracking analysis simulations calibrated with field data at the Lingayen Gulf, Philippines. It is found that the seasonality was due to the prevailing monsoon system in the area as affected by local wind system and the spatial variation of mean sea level in the South China Sea. Results also suggested that only during the wet season (Southwest monsoon), there is a strong oneway connectivity between the reefs in the western to the eastern side of the gulf.
Introduction
Lingayen Gulf is situated in the northwestern part of 
Material and methods

Field Observation
The present study applied field observation data around 
Numerical Simulation
The modeling work were carried out using the Delft3D modeling system that includes prior runs of hydrodynamic simulation using Delft3DFLOW (WL Delft Hydraulics, 2007a) and particle tracking analyses using Delft3D
PART (WL Delft Hydraulics, 2007b) . Hydrodynamic model was forced by the water level variation, surface wind stresses, Coriolis forces, bed shear stresses, turbu lenceinduced mass and momentum fluxes including sub grid scale turbulence. Delft3DPART is a deterministic model, except for the processes related to the random displacement of the particle. It employs the Monte Carlo method for simulating the stochastic nature of particle movement by turbulence so the movements of particles in water are subjected to advection due to the currents, and to horizontal and vertical dispersion.
In the present study, the hydrodynamic model work 
Results and discussions
Characteristic of Sea-level Fluctuation Offshore of the Lingayen Gulf
Previous researches have pointed out the great varia bility in water level features in South China Sea. This phenomenon is a result from both shortterm water level dynamics tidal influence (Pokavanich, 2009 ) and long term mean sea level dynamic driven by seasonal meteo rological forcing (Zhuang et al. 2010) . The temporal and spatial water level variations specified at the offshore boundaries of the overall hydrodynamic model in the present study have already incorporated these two aspects.
The prescribed water levels were derived from simulated mean sea levels from the regional hydrodynamic model 
Characteristics of Larval Dispersal and Sediment Trans port in Lingayen Gulf
Four particle tracking analysis scenarios are presented in this paper. In the first and second scenarios, the particles were released from the Bolinao reef during NorthEast monsoon and SouthWest monsoon, respectively ( Figure   4a and Figure 4b ). The third and fourth scenarios have particles released from the Agno River mouth during NorthEast and SouthWest monsoon, respectively (Fig   ure 4c and Figure 4d ).
The snapshots of distribution of particle density after releasing time are given in Figure 4 . Results reveal that there are significant differences between the particle dis tributions in each case. Particles released from the Bolinao reef (Reef1) seem to reach Reef 2 much quicker during the Southwest monsoon or wet season. However, they seem to have much longer residence time in the reef during Northeast monsoon or dry season. Also it is seen that there are significant difference between particle tra jectories after being released from the Agno River mouth.
The particles move along the west side of the gulf during dry season and pass the gulfhead and hug the east side of the gulf during wet season. Although not shown here, the distributions of particle according to the hydrodynamic data base that ignore the effect of offshore strong current show some significant difference with the one shown in this paper.
Conclusions
Based on the numerical modeling work calibrated with field data, the present study identified significant hydro dynamic and material transport differences between the Northeast monsoon (dry season) and Southwest monsoon (wet season) of Lingayen Gulf. There is a strong con nectivity between the western and eastern side reefs system in the gulf during the wet season. On the other hand, there is weaker connectivity during dry season.
More importantly, the sediment and nutrient plume dis charged from Agno River are suggested to move differ ently between seasons. The plume moves toward the west ern side of the gulf and Bolinao area during Northeast monsoon. This implies that the many coastal ecosystems on the western side including the Bolinao reef are more vulnerable to threats from river discharges regardless of the tendency for new recruits from young larvae accu mulated there due to higher residence time. In addition, the sediment and nutrient plume that moves toward the western side might also have detrimental effects to the young larvae supplied from the eastern side of the gulf.
Implications of the findings of the present study suggest to promote the conservation and restoration of coral reefs and associated ecosystem in the west side of the gulf which is a potentially important source of the larvae to the eastern part. Reduction of sedimentation problem from Agno River to the western side reefs especially in dry season is recommended. Lastly, it should be noted that the preliminary hydrodynamic and material transport studies in this paper indicate the need for more detailed and sophisticated hydrodynamic simulation work that takes into account, not only transport resulting from tide and wind forcing but also density driven currents. This can add more realistic wind forcing to obtain a better under standing of the biophysical dynamics in Lingayen Gulf.
